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(0), remains completely undeter-





(t), is undetermined at all lower
scales too. This is in clear contrast to the cases in con-
ventional analyses (CA) with SM or MSSM where there
is only one m(0) at  = M
N





(t) [10, 11]. Now we impose
the stability criterion that the texture is exactly repro-


























) are known in terms of the model






















































These parameters of the component matrices, determined
from the boundary conditions (4) and (5) are expected to






(t) are evolved through (1)-(3).
As an example we study RG evolution of the bimaxi-












































'  0:011 [10], and










































(t) are obtained through (1)-(3)and the el-
ements of the Majorana-neutrino-mass matrixm
ij
(t) are
obtained as their sum for all t < t
0
. In Fig. 1 we have
shown the radiative corrections for m

(t). For compari-
son we have shown the results of the conventional analy-
sis as SM (CA) and MSSM (CA) for which there is only
one matrix at the highest scale. The maximum radia-
tive correction of the matrix elements in 2HDM using the
present mechanism is found to be only 3-4% as compared
to 30-40% in the SM (CA) or MSSM (CA). Whereas the
maximal corrections in SM (CA) or MSSM (CA) occur
at  =M
Z
, in our case they occur with substantially re-
duced magnitude at intermediate scales. NonSUSY SM
and 2HDM have been successfully embedded in SO(10)
with single intermediate symmetries [15].
III. Implementation in SM or MSSM: We note
that the present mechanism also operates in SM and
MSSM if they originate from high-scale theories which
predict two component matrices at M
N
. The popu-
lar see-saw mechanism which has its natural origin in
LRM and SO(10) contains the second contribution and



















when SM (MSSM) is obtained after symmetry break-
ing of LRM or SO(10) [1, 6, 7, 8, 14, 15, 16]. Here
f is the Majorana type Yukawa coupling of the neu-
trino. The mechanism also operates in SM or MSSM
when there are other types of contributions [16]. The





(0), may call for appending specic avor sym-














(0) resulting from the bimax-
imal texture for m(0) and its radiative stability. The RG
evolutions of the standard see-saw term is the same as
in SM or MSSM as shown through a
I
(t) in (8)-(9) be-
low. But those for m
II
(t) occur due to loop-mediation of
the standard-weak-Higgs doublet and gauge bosons (plus
















































= (9=10; 3=2; 3=2) for SM, but c
(i)
=





































































































Then using (4)-(6) we obtain the initial values ofm
I;II
(0)
and, hence, solutions for m
ij





hibiting stability of all the matrix elements of m(t) un-
der radiative corrections. The elements of the component
matrices for the two cases are also shown in Table I. In
Fig. 1 we have plotted m

(t) in comparison to conven-
tional analyses. As against the maximal 30-40% radia-
tive corrections in SM (CA) and MSSM (CA) occurring
at  = M
Z
, they are only 3-4% in SM and 1.5% in MSSM
which occur at intermediate scales in the present analy-
sis. Among all the three models, the minimum radiative
corrections upto 1.5% is found to occur in MSSM.
IV. Fitting the neutrino anomalies: When the bi-
maximal texture is exactly reproduced at M
Z
, one way
to explain neutrino anomalies could be through thresh-
old eects [17]. But here ignoring threshold eects we
show how the present mechanism permits matching of
the observed solar (LAMSW) and atmospheric neutrino
anomalies starting from the bimaximal texture with de-
generate mass eigen values at the highest scale. Using





= 0:200045 eV, m
3
= 0:2075 eV which are spread
around m
0
= 0:2 eV, the mixing angles suitable for
LAMSW with s
3
= 0:6946 and atmospheric neutrino os-
cillations with s
1
= 0:6950, it is straight forward to con-


















Although we have used s
2
= 0, the mechanism is found to
work for other values consistent with CHOOZ bound [18].
Similarly the mechanism also works with other values
of m
0
' 0:1   1:0 eV. Within the RG-constraints, the
high scale texture can match the experimentally observed
anomalies provided m
ij



















































In Fig. 1 the curves 2HDM(e), MSSM(e) and SM(e) rep-
resent the result of tting the data through the high scale




) given in (10)
using 2HDM, MSSM and SM, respectively. We note that

















MSSM (e) 2HDM (e)
FIG. 1: RG-stable evolutions of m

(t) in 2HDM, MSSM
with tan  = 40, and SM. MSSM (CA) and SM (CA) denote
conventional analyses in MSSM and SM having only one ma-
trix at the highest scale. 2HDM (e), MSSM (e) and SM (e)
represent RG evolutions matching the experimental data on
neutrino anomalies.





. But the radiative corrections are found to be larger if




is larger. Similar curves
can be plotted for other elements also.
V. Conclusion: The present mechanism demon-
strates how to evade RG-constraints on neutrino-mass
textures in conventional analyses. It operates in a class
of gauge theories leading to 2HDM, SM or MSSM where
two component matrices contribute to the physically rel-
evant Majorana-neutrino mass at the highest scale. Once
a resultant texture is generated using suitable avor sym-
metries at the highest scale, this mechanism determines
the two unknown matrices at the highest scale which en-
sure its RG-stability at all lower scales or its matching
with the experimental data. The mechanism can be ap-
plied to reproduce any high-scale texture at low energies
with any desired degree of stability including higher order
corrections in (5). It is quite interesting that the stability
criteria operate in the presence of type II see-saw mech-
anism and probe into models including left-right gauge
theories and SO(10) as prospective high-scale theories.
The textures for component matrices derived from the
stability condition sets considerable constraint on future
model building with avor symmetry.
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